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Abstract

The experiment was an on-farm trial, conducted anhAugust to 33! October, 2004 (wet season) in two communities, iorike lowland region along the Mekong river bamid the other in an upland
region in Pursat province. A factorial design (3%2)s used to compare supplements of cassava faliagesiled form (EC), cassava foliage in driedrfdDC) and natural grass (NC). 12 farmers in each
community were allocated to 4 groups (replicatasy] within each replicate to one of the three srmphts.. Each farmer in the lowland region rece®datal entire male goats; in the upland region
each farmer received 2 female goats. The tradltima@magement system was followed with free grafrimgn 8.00 am until 4.00 pm, and night-time confirearhin a shed with raised floors where they
were offered the forage supplements ad-libitum.

Growth rate was higher in the upland (55.3g/daghtim the lowland region (34.7g/day). Supplemeaoiatiith EC (63g/day) was more effective than DCg{84y) and NC (37g/day). DM intake with

supplement of EC (349g/day) was higher than DC ¢&@ly) and NC (126). There was a positive relatignbetween growth rate and supplement intal?l.t(RSS). Faecal egg counts (FEC) were
higher in goats in the lowland than in the uplaedian. In the lowland region there was an indicatblower FEC in goats supplemented with EC coregarith DC or NG.

It is concluded that conserved cassava foliagee@aly in ensiled form, can play an important rinlesupporting good growth performance as well@siging some protection against nematode
infestation of goats at small household farmingllev
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I ntroduction

Goats are found in all types of environments, faod to humid zones. They do very well in the dtiepics, where their ability to withstand dehyémtand their browsing habit
enable them to survive where cattle or sheep cafihely are often found in areas with fragile ectesys, where often they are blamed for degrading#teral resource base
(Steel 1996). A number of different systems of gmatduction exist, including subsistence, extenaive intensive.

In Cambodia, goat production is still limited whesmpared with other forms of livestock producti®&®me farmers in upland areas are familiar with gaiaing as a traditional
source of meat for celebrations or family consuamptUsually, goat production is practiced in thalitional management system, in which the goatsedeased for day-time
grazing and are housed in a pen with raised flabrsght-time.

A major constraint to goat production in the exiemsystem is the occurrence of natural disasesyecially drought and flooding. Another limitirecfor in grazing goats is the
high rate of internal parasite infestation (Wall®®9; Kochapakdee et al 2001).

Most species of browse plants are more droughtatoleéhan grasses, thus they may be considerednaseareliable feed resource of high quality onalwhio develop sustainable
feeding systems (Woodward and Reed 1989). Dueetfattt that these plant resources are locallyahlail perennial sources of feeds (Singh 1995; 1&9F), and are rich in
protein, they are particularly appropriate for dmahinants (Seng Sokerya and Rodriguez 2001).

In Cambodia, t he pressure to increase crop primtiuahd deforestation for extraction of timber heagulted in feed shortages for grazing animajse@ally in the dry season. It
has been observed that during these "lean" perbel$armers often supplement their goats wittagifrom trees and shrubs (Nguyen Thi Mui et aD2@&ng Sokerya and

Preston 2003; Theng Kouch et al 2003). Cassdemihot esculenfpis one of these shrubs, which has been recogagéatally available feed resource for both naninant
and ruminant production (Preston 2001; Wanapat 2001

Objectives

The objective of this research was to measurentpadt of introducing conserved cassava leavespmsesnentary feed for grazing goats in two diffedecations (lowland and
upland areas).

M aterial and M ethods

Location and duration
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The experiment was conducted in two communitiesrevheifer International-Cambodia has been workiige community was located in the lowland area (G@ng village)
along the Mekong river bank, in Kandal provinces gther community was located in the upland regidPursat province (Chamraen Phol village), in$loeithwest part of
Cambodia. The research took place during the vesiose over a 3 month period, starting on Augug004 and finishing at the end of October 2004.

Farmer selection

Twenty-four farmers (including 8 women householjlersre selected, using a participatory processatth community, 12 farmers were assigned to otfere¢ supplementation
treatments, such that there were four replicatesoh treatment. This process was facilitated tiirdbe collaboration between Heifer Cambodia staéf the provincial Animal
Health Office project partner who currently worklirese communities. The participants were recodrasesmall-scale household families with limitesoreces, but strong
commitment.

Treatment and experimental design

The three treatments were arranged in a 3*2 fatteisign with 4 replications as follows:

Supplement

® Ensiled cassava foliage (EC)
o font face="Times New Roman">Dried cassava folid@€)
o Natural grass (NC)

Region

e Lowland (L)
e Upland (U)

Animals and feeds

Twenty-four non-castrated male goats at about 4tinsoof age, and averaging 14.2+2.8 kg live weiglet,e purchased from local farmers to provide toltagarticipants in the
lowland area. Another 24 female goats (similar @ge live weight) were purchased for allocationhte 12 farmers in the upland area. Each farmerah keation received 2
goats. All goats were vaccinated with FMD and itgdawith lvomec (1ml/25kg live weight). A simpleesh with raised wooden floors, was built by alltjpgpants (Photo 1), and

planted cassava in a small plot of 1(?(Xrﬁhoto 2).

Photo 2. Drying the cassava leaves from plots
planted
by the families participating in treatment DC

Photo 1. The wooden shed used for the goats at
night-time

Cassava leaves were purchased from local farmensantities to provide the needs of treatments BCEC for the first one or two months, accordinghie possibilities for local
production of cassava by the farmer. One half efdissava leaves was ensiled with palm syrup (3%dmesh basis); the other half was sun-dried. Tdreserved leaves were
then distributed to the farmers.

The participants managed the animals in the toamitisystem of free grazing during the day, usumaided by the children but occasionally by theptrwhen the children were
in school. At night-time, the goats were given faeeess to the conserved cassava leaves as treafd€nand EC) or to natural grass (NC) harvesiedlly.

All the participants made a one-day visit (July 20t CelAgrid (UTA-Cambodia) to learn the basiattees of goat management as well as the growidganserving of the
cassava foliage. During that time, they also hadotbportunity to improve their understanding abiotggrated farming systems.

Sampling procedure, data collection and analysis

The live weight of the goats was measured everywaeks, in the morning before grazing. The amotfistipplement consumed was recorded every day anplesof each
retained for analysis at CelAgrid. Dry matter wasedmined by micro-wave radiation (Undersandet #083). Nitrogen and ash were determined by metladdhOAC (1990).
Water extractable DM and N were determined by tleeqrlures described by Ly and Preston (1997). Ssnabifaeces were taken every month directly frioenrectum of the
goats, for determination of faecal egg counts (FE€gording to the method of Hansen and Perry (1994

Statistical analyses

The data were subjected to analysis of varianced}KN) using the General Linear Model option (GLM)tae MINITAB software version 13.2. Sources of &tian were
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supplement, region and error. In cases when thedEfficient was significant at P<0.05, the meassenseparated by the Tukey test in Minitab softw@rewth rates were
calculated by regression of live weight (g) on tifdays). The data for faecal egg counts were toam&fd by the power of lag prior to analysis.

Results

Chemical composition of diet

The crude protein was higher in the ensiled cadsawes than in those that were sun-dried (Tabl@H¢ natural grass was higher in crude protein tha dried cassava leaves.

Table 1. Chemical composition of the supplements suchageel cassava (EC), dried cassava (DC) foliagdshatural g

Chemical composition % DM Iogo 8:\3/' m;ISngM <I)/DoMWater-extractal:
Ensiled cassava foliage 32.4 24.5 215 43.9

Dried cassava foliage 87.8 18.4 120 30.5

Natural grass (lowland) 16.8 22.6 24.6

Natural grass at (upland) 21.3 21.7 33.3

Growth rate and feed intake

Growth rates were higher for goats in the uplamg @nan in the lowland area, and for those suppierdewith ensiled cassava leaves compared witte trexeiving sun-dried
leaves or natural grass (Table 2).

Table 2. Mean values for growth rate and supplement intdlgoats in upland or lowland
area, given sun-dried (DC) or ensiled (EC) casteanes or natural grass (NG)

Lowland Upland SEM/P DC EC NG SEM/P
Liveweight, kg

Initial 14.4 14 0.4/0.514 14 146 141 0.4/0.619
Final 17.4 19 0.6/0.067 17.1 20 17.4  0.7/0.015
Daily gain, g 34.7 55.2 5.2/0.008 34.4a 63.1b 37.4a 60R.
Intake of supplementary forages, g/day

DM 125 258 25.4/0.002 201b 249 126a 31.1/0.038
Crude protein 27.4 56.1 5.6/0.002 36.8a 60.9b 27.5a 6@0.

ab Means without common letter are different at P80

Growth responses were related to intakes of thplement (Figure 1) and especially the intake otgino(Figure 2). The intakes of DM were higher goats supplemented with
cassava leaves (both dried and ensiled) compathdheise supplemented with natural grass. Howglrerprotein intake was higher for ensiled thansian-dried leaves, which

were similar to the natural grass.
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Figure 1. Relationship between DM intake of Figure 2. Relationship between crude protein intake of
supplement and growth rate supplement and growth rate

There was no interaction between location and ofipplement (P=0.52), although there appearee @ greater growth response to the ensiled calesawes in the upland
area (Figure 3).

18/08/2007 18:2



Growth performance and parasite infestation of ggaten cassava le...

4 of 7

100

909  Blowand
il { mUpland
ERLE
R
£ 50
£ 40
3 an
& p
20 4
10 4
0 —- T
Matiral grass Cassaahay  Ensiled cassana

Figure 3. Mean values for growth rate of goats in uplantbedand area,
given sun-dried or ensiled cassava leaves or riajteas

Intakes of DM and of crude protein in each locatma for each type of supplement are shown in Egdrand 5.
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Figure 4. Mean values for supplement DM intake of
goats in upland
or lowland area, given sun-dried or ensiled cassava
leaves or natural grass

Faecal egg count

There were differences in FEC between locationbI€Ta).

Supplement DM, giday

http://www.cipav.org.co/lnd/1.8/2/buny18028.ht
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Figure 5. Mean values for supplement crude protein
intake of goats in upland
or lowland area, given sun-dried or ensiled cassava
leaves or natural grass

Table 3. Mean values for monthly FEC of goats in uplando@iand area, given sun-dried (DC) or ensiled (E&jsava le

7/8/2004 5/9/200¢
L ocation
Lowland 31.3 63.8
Upland 684 604
Prab. NS 0.001
Supplement
DC 459 398
EC 351 223
NC 263 381
Prab. NS 0.02
Interaction:
Location*supplement NS 0.002

#Values for SEM are not given as these apply anthé transformed data
abc Means without common letter are different aD®S

At the beginning of the experiment FEC was highethe goats in the upland area, although the degrieéestation was low (FEC <700). However, aftex second month the
pattern of the development of the FEC was quiterdint (Figures 6 and 7). The FEC declined slightlhe goats in the upland region but had increeasarkedly in the goats in

the lowland area by the end of the trial.
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Figure 6. Trends in the FEC of goats in the upland Figure 7. Trends in the FEC of goats in the lowland
region region
according to supplementation EC, DC and NG according to supplementation EC, DC and NG

There were significant interactions between eféédocation and of supplement on the FEC (TableTBere were no differences in FEC of the goathénupland region due to
supplementation (Table 4 and Figure 6).

Table 4. Mean values for monthly FEC of goats in uplandb@riand area, given sun-dried (DC) or ensiled (E&jsava l¢

7/8/2004 5/9/2004
Lowland
Ensiled cassava 24.4 11.3a
Cassava hay 20.6 39.4a
Grass 48.8 141b
Prob.# 0.192 0.001
Upland
Ensiled cassava 677 435
Cassava hay 897 756
Grass 478 621
Prob.# 0.149 0.863

#Values for SEM are not given as these apply anthé transformed data
abc Means without common letter are different aOPs

By contrast, in the lowland area, supplementatiéh @nsiled cassava leaves reduced the FEC compéttethe supplements of dried cassava leavestaralarasses, the effect
being especially evident by the end of the exparinfiéigure 7 ). Although the FEC tended to be lowith the dried cassava leaf supplement the diffieze were only significant
at the second month when in general the FEC vahaes low. At the end of the experiment, there apsb#o be a clear advantage in control of nemaittféstation in favour of

the ensiled compared with the sun-dried leaves.

Discussion

Growth performance

The experiment was conducted in the rainy seasdritesresulted in major differences in availapiind nature of the grazing. Major areas in thddod area were flooded and
this restricted the opportunities for grazing. Alsevas to be expected that the potential riskafpite infestation would be greater in the lowlaneh as the wet condition would
have favored the development of the nematode lamabe grasses. By contrast, the upland area veasatid there was a greater and more diverse @@eailable feed
resources. The combination of the above factorkldmeiexpected to result in a more favorable @ and climatic environment for the goats in tipdand area. A similar
situation was reported by Theng Kouch et al (20vhat growth performance and parasite burdemgoafs in lowland areas were much worse in thecagipared with the dry
season.

There appear to be no reports on the use of ertsieshva leaves as a supplement for grazing ¢gogovements in growth rate and reduction in FE@eweported by Seng
Sokerya and Rodriguez (2001) when fresh cassamgdolas compared with natural grass as a suppldmbrewer's grains fed to goats in confinemensinilar positive effect
was attributed to cassava foliage compared withrabgrass fed as supplements to a basal diet edtddran (Seng Sokerya and Preston 2003).

The different response to ensiled versus sun-dasdava leaves appears to be due to the supdstahiiy of the ensiled form which resulted imigher intake of crude protein.
It has been shown that protein intake is a majterdenant of ruminant performance due to increasexdlability of fermentable nitrogen and other mrits required by rumen
bacteria, as well as the greater opportunitiesdone of the protein to escape the rumen fermentéficeston and Leng 1987). The protein in sun-drassava foliage has been
reported to be comparable with that in cottonseedlms a source of escape (or bypass) protein ¥@tand Wanapat 2003). The protein in ensiled sassaves could be
expected to have poorer rumen "bypass" charadatsrilite to partial degradation of the protein dutire ensiling process (McDonald et al 1995). Tighér value for
"water-extractable” N in ensiled (67%) comparedwitin-dried cassava leaves (56%) (Table 1) isatidicof such a difference.

Effect of supplementson FEC
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The effect of the ensiled cassava leaves in redubim FEC of goats in the lowland areas can prgl@bhscribed to the presence of condensed taasinas been reported by
Wanapat et al (1997) and Netpana et al (2001).sTperior effect of the ensiled over the sun-dr@dfwas probably because of the higher intake of &id therefore of
condensed tannins and of protein in the ensilechened with the dry leaves. Beneficial effects aidensed tannins in reducing nematode infestatiosmall ruminants have
been reported by several workers (Granum et al;20@8n et al 2002; Butter et al 2000; Kabasa @08I0; Kahn an®iaz-Hernandez 2000; Niezen et al 1996). An improved
protein status of the animal has also been showmdiace nematode infestation (Nolan 1999).

Conclusions

* Supplementation of grazing goats with ensiled caskmaves increased the live weight gain by 69%paoed with a supplement of native grass and by é8ftpared with
sun-dried cassava leaves.

e The lack of response to sun-dried cassava leayeEsasgd to be due to the lower palatability, whiesuited in a 40% lower intake of crude protein fitie supplement.
o Growth rates were 59% higher for goats in the uplemmpared with the lowland region.

e The FEC of the goats in the lowland areas was estltrom 2250 on the native grass supplement toorOie ensiled cassava leaf supplement. The sad-#aves were
much less effective.
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